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a b s t r a c t
The optimization data presented here are part of the study planned to remove the caffeine from aqueous solution through the large surface area optimized H 3 PO 4 -activated Acacia mangium wood activated carbon (OAMW-AC). The maximum adsorption capacity of the OAMW-AC for caffeine adsorption was achieved (30.3 mg/g) through optimized independent variables such as, OAMW-AC dosage (3.0 g/L), initial caffeine concentration (100 mg/L), contact time (60 min), and solution pH (7.7) . The adsorption capacity of OAMW-AC was optimized with the help of rotatable central composite design of response surface methodology. Under the stated optimized conditions for maximum adsorption capacity, the removal efficiency was calculated to be 93%. The statistical significance of the data set was tested through the analysis of variance (ANOVA) study. Data confirmed the statistical model for caffeine adsorption was significant. The regression coefficient (R 2 ) of curve fitting through the quadratic model was found to be 0.9832, and the adjusted regression coefficient was observed to be 0.9675.
© 2019 Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/ licenses/by-nc-nd/4.0/).
Data
Based on the earlier reported results on caffeine adsorption [5e8], it was observed that caffeine adsorption parameters such ascontact time, adsorbent dosage, initial concentration, and solution pH were not optimized by the previous researchers. In this data article, the optimized parameters with their statistical significance are reported. The experimental variables and their response with ranges and standard deviations are illustrated in Table 1 . The dataset contains results of rotatable central composite design of design of experiment software version 6. The experiments were conducted in batch mode, after each experiment the residual caffeine Specifications Table   Subject Chemical Engineering Specific subject area Process chemistry and Technology Type of data 
Value of the Data
The data set reported in this article will help the researcher to understand the effect of operating parameters such as contact time, adsorbent dosage, initial concentration, and solution pH, on the adsorption capacity of wood based activated carbon (OAMW-AC) against caffeine molecules. The adsorption data of caffeine was analyzed through central composite design of RSM approach [1e4]. Therefore, the data related to the optimization conditions and the determination of the effect of each parameter will be very understandable for Environmental science experts. The data modelling of the caffeine adsorption will help researchers to predict the effect of studied independent variables with different values on the adsorption capacity. This dataset will also be helpful to wastewater treatment industries for efficient removal of caffeine through OAMW activated carbon.
concentrations were calculated using UVeVis spectroscopy (Hitachi U2000) at l max 274 nm. Table 2 describes the experimental plan for different combinations of independent variables and their corresponding results on adsorption capacity. As a result, the adsorption capacity varied from 3.7 to 40.0 mg/g with a standard deviation of 8.8 mg/g. Fig. 1 contains six contour plot, each plot depicts the change in adsorption capacity of OAMW-AC when two independent variables changes simultaneously, while other two independent variables kept constant. The adsorption capacity lines shown in the contour plot is above and below of the optimized independent variables, therefore, the values are less than the optimized response (adsorption capacity 30.3 mg/g). A correlation matrix of regression coefficient and a correlation matrix of factors (Pearson's r) were generated and displayed in Table 3 and Table 4 ,'A' is the contact time (min), 'B' is the adsorbent dose (g/L), 'C' is the adsorbate concentration (mg/L), and 'D' is the pH of the solution. Table 2 Parameters and design layout for planned design of experiments. Furthermore, the variance inflation factor (VIF) and the power at 5% alpha level for effect of ½, 1, and 2 standard deviations were determined ( Table 5 ). The degrees of freedom can be found in Table 6 . Additionally, the leverages derived from the (X'X) À1 are stated in Table 7 . Fig. 2 shows the perturbation of the StdErr of design. Table 3 Correlation matrix of the regression coefficient.
Sdt Run Variables Response
À0.000 À0.000 1.000 C À0.000 À0.000 À0.000 1.000 D À0.000 À0.000 À0.000 À0.000 1.000 A 2 À0.535 À0.000 À0.000 À0.000 À0.000 1.000 B 2 À0.535 À0.000 À0.000 À0.000 À0.000 0.143 1.000 C 2 À0.535 À0.000 À0.000 À0.000 À0.000 0.143 0.143 1.000 D 2 À0.535 À0.000 À0.000 À0.000 À0.000 0.143 0.143 0.143 AB À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 AC À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 AD À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 BC À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 BD À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 CD À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000
À0.000 1.000 AC À0.000 À0.000 1.000 AD À0.000 À0.000 À0.000 1.000 BC À0.000 À0.000 À0.000 À0.000 1.000 BD À0.000 À0.000 À0.000 À0.000 À0.000 1.000 CD À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 1.000 Table 4 Correlation matrix of factors.
À0.000 1.000 C À0.000 À0.000 1.000 D À0.000 À0.000 À0.000 1.000 A 2 À0.000 À0.000 À0.000 À0.000 1.000 B 2 À0.000 À0.000 À0.000 À0.000 À0.111 1.000 C 2 À0.000 À0.000 À0.000 À0.000 À0.111 À0.111 1.000 D 2 À0.000 À0.000 À0.000 À0.000 À0.111 À0.111 À0.111 AB À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 AC À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 AD À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 BC À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 BD À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 CD À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 D 2 AB AC AD BC BD CD D 2 1.000 AB À0.000 1.000 AC À0.000 À0.000 1.000 AD À0.000 À0.000 À0.000 1.000 BC À0.000 À0.000 À0.000 À0.000 1.000 BD À0.000 À0.000 À0.000 À0.000 À0.000 1.000 CD À0.000 À0.000 À0.000 À0.000 À0.000 À0.000 1.000
The model was analyzed through a sequential model sum of squares (Table 8 ), a lack of fit test ( Table  9 ) and model summary statistics (Table 10 ). The data of the analysis of variance is described in Table 11 . There is a 0.01% chance that this model could occur due to noise and an 21.5% chance that the F-value of lack of fit occurs due to noise. The adeq. Precision for the design of experiment is 31.6. Table 12 shows the factors for the equation to predict the adsorption capacity and Table 13 represented the diagnostics case in statistical design. In addition to the normal plot of residuals. Fig. 3 Fig. 5 .
Finally, the optimum independent variables for caffeine adsorption, outcome response as adsorption capacity, and propagation of error in the results due to deviations in the independent variables are represented in Fig. 6 . The descriptive plot for propagation error in the adsorption capacity owing to deviations in the independent variables, considering two variables at a time, is represented through six plots as shown in Fig. 7 .
Experimental design, materials, and methods
The Experimental Design was calculated through the software Design Expert (version 6.0.6 Stat-Ease Inc. Minneapolis, USA). The activated carbon was produced from wood sawdust of Acacia mangium by the method described by Danish et al., 2014 [9] . The flow diagram of the experiment conducted to generate this data set is shown in Fig. 8 . Effect of contact time on the caffeine adsorption was studied at the time interval of 2.5 min, 60 min, 117.5 min, 175 min, and 232.5 min. The initial concentration of caffeine varies at 25.00 (±0.35) mg/L, 50.00 (±1.92) mg/L, 75.00 (±2.73) mg/L, 100.00 (±1.71) mg/L, and 125.00 (±3.99) mg/L; and the effect of pH on OAMW-AC were studied at five different pH levels: 2.0 (±0.08), 4.0 (±0.15), 6.0 (±0.11), 8.0 (±0.08), and 10.0 (±0.10) measured by a UVeVis spectrometer at l-max (maximum wavelength) 274 nm before the adsorption of caffeine to determine the exact initial concentration. Thirty experiments were conducted under the conditions which are shown in Table 2 , after the adsorption had occurred, the OAMW-AC was filtrated, and the caffeine concentration was determined again. The adsorption capacity q e (mg/g) was calculated using the following equation [10e12]: q e ¼ ðc i À c e Þ c AC (1) where, C i is the initial concentration of caffeine (mg/L), C e the concentration of caffeine after adsorption (mg/L) and C AC the dosage of added OAMW-AC (g/L). For the calibration, five standards were measured within the linear range of 0.1e0.8 at the same wavelength. The average of the linear regression coefficient for all conducted calibrations was 0.999.
